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Abstract In models of anomaly-mediated supersymmetry 
breaking (AMSB), the lightest chargino is predicted to have 
a lifetime long enough to be detected in collider experi- 
ments. This letter explores AMSB scenarios in pp collisions 
at = 7 TeV by attempting to identify decaying charginos 
which result in tracks that appear to have few associated 
hits in the outer region of the tracking system. The search 
was based on data corresponding to an integrated luminos- 
ity of 1.02 fb"' collected with the ATLAS detector in 20n. 
The pj spectrum of candidate tracks is found to be consis- 
tent with the expectation from Standard Model background 
processes and constraints on the lifetime and the production 
cross section were obtained. In the minimal AMSB frame- 
work with m3 /2 < 32 TeV, mo < 1 .5 TeV, tan j3 = 5 and ji > 
0, a chargino having mass below 92 GeV and a lifetime be- 
tween 0.5 ns and 2 ns is excluded at 95% confidence level. 



1 Introduction 

Supersymmetry (SUSY) [1-9] is a promising solution to 
the hierarchy problem of the Standard Model (SM) and the 
search for SUSY is an important programme at the Large 
Hadron Collider (LHC). For each SM particle, SUSY postu- 
lates a supersymmetric partner with identical quantum num- 
bers but with a spin that differs by 1/2. Since scalar super- 
partners of quarks and leptons with masses equal to quarks 
and leptons have not been observed in previous searches, 
SUSY must be a broken symmetry. One mechanism which 
provides a calculable mass spectrum of supersymmetric par- 
ticles is provided by anomaly mediation [ 1 0, 11 ] . The anomaly- 
mediated SUSY breaking (AMSB) model provides a con- 
strained particle mass spectrum; the ratios of the three gaug- 
ino masses are given approximately as Mi : M2 '■ M3 « 3 : 



1 : 7 where M, (; = 1,2,3) are the bino, wino and gluino 
masses, respectively. The neutral wino becomes the lightest 
supersymmetric particle (LSP) while the charged wino be- 
comes slightly heavier due to radiative corrections involving 
electroweak gauge bosons in the loops. This phenomenoloj- 
ical feature of the nearly degenerate lightest chargino (X\ ) 
and neutralino (Xi ) has the important implication that X* 
predominantly decays into Xi plus a very low-momentum 
(~ 100 MeV) TT*. The decay length of Xi is typically ex- 
pected to be a few centimeters at LHC energies; some Xi 
charginos could therefore decay inside the tracking volume 
of the ATLAS detector. The Xi escapes detection and the 
softly emitted tt* is not reconstructed. A track arising from 
a Xi with these characteristics is classified as a disappearing 
track. The search described in this letter is based on this sig- 
nature of decaying charginos which leads to a track having 
few associated hits in the outer part of the tracking volume. 



2 The ATLAS detector 

ATLAS is a multi-purpose detector [12], covering nearly 
the entire solid angle' around the collision point with layers 
of inner tracking devices surrounded by a superconducting 
solenoid providing a 2 T magnetic field, a calorimeter sys- 
tem and a muon spectrometer. The inner tracking detector 
provides tracking in the region 1 77 1 < 2.5. It consists of pixel 
and silicon microstrip (SCT) detectors inside a transition ra- 
diation tracker (TRT). 
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' ATLAS uses a right-handed coordinate system with its origin at the 
nominal interaction point (IP) in the centre of the detector and the z- 
axis coinciding with the axis of the beam pipe. The j-axis points from 
the IP to the centre of the LHC ring, and the y-axis points upward. 
Cylindrical coordinates {r,<j>) are used in the transverse plane, <j> be- 
ing the azimuthal angle around the beam pipe. The pseudorapidity is 
defined in terms of the polar angle 6 as 7] = — lntan(9/2). 
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Of particular importance to this analysis is the TRT which 
covers the region jTj | < 2.0. The barrel TRT is divided into 
inner, middle and outer concentric rings of 32 modules com- 
prising a stack in the azimuthal angle; each covers the radial 
range from 563 mm to 1066 mm and |t7| < 1.0. A mod- 
ule consists of a carbon-fibre laminate shell and an array of 
straw tubes and has a different structure for each ring. 

The calorimeter system covers the range |rj | < 4.9. The 
electromagnetic calorimeter is a lead/liquid-argon (LAr) de- 
tector in the barrel (| 77 1 < 1.475) andendcap (1.375 < |J7| < 
3.2) regions. The hadron calorimeters are composed of a 
steel and scintillator barrel < 1.7), a LAr/copper end- 
cap (1.5 < 1 77 1 < 3.2) and a LAr forward system (3.1 < 
|tj| < 4.9) with copper and tungsten absorbers. The muon 
spectrometer consists of three large superconducting toroids 
with 24 coils, a system of trigger chambers and precision 
tracking chambers which provide muon momentum mea- 
surements up to 1 77 1 of 2.7. 



Table 1 Summary of AMSB signal parameters, chargino masses and 
their NLO cross sections with tanjS = 5 and sgn(n) = +1. 



Signal mo[TeV] m3^2[TeV] m^±[GeV] Cross section[pb] 

LLOl 1.5 32 90.2 e.lOxlO^^ 

LL02 1.8 41 117.8 7.65 x 10"^ 

LL03 2.0 51 147.7 1.00 xlO-^ 



In the model, gluinos and squarks are expected to be 
produced copiously via the strong interaction in pp colli- 
sions. The decay cascade of these to the Xi' and Xi pro- 
duces multiple jets with high transverse momentum (px)- 
LSPs escape from the detector, resulting in an event topol- 
ogy with multiple jets and large missing transverse momen- 
tum (fi™"***). Chargino tracks are expected to have signifi- 
cant transverse momentum since the difference between the 
gluino and chargino masses is large; the chargino track typ- 
ically has pj > 50 GeV and is well isolated from the jet ac- 
tivity in the event. 



3 Simulated event samples 

Simulated Monte Carlo (MC) events were used to assess 
the experimental sensitivity to given models. The minimal 
AMSB model is characterized by four parameters: the grav- 
itino mass {m^i2), the universal scalar mass (mo); the ratio 
of Higgs vacuum expectation values at the electroweak scale 
(tanjS) and the sign of the higgsino mass term (sgn(/i)). In 
this letter, ISASUSY from ISAJET v7.80 [13] was used to cal- 
culate the SUSY mass spectrum and the decay tables. The 
MC samples were produced using HERWIGh-h- [14] with 
MRST2007 LO* [15] parton distribution functions. These 
samples were produced using the parameter tune described 
in Ref. [16] and a detector simulation based on Geant4 
[17, 18] with multiple pp interactions per event (pile-up) to 
match what was observed in data. Given the chargino mass 
(m^±) Umitby the LEP2 searches [19-21] of m^± ~ 92 GeV 
at 95% confidence level (CL), the signal models shown in 
Table 1 were tested. A large value of niQ was used in order to 
prevent the existence of a tachyonic slepton; this also assigns 
heavy masses to the squarks and sleptons, thereby avoiding 
constraints from flavour-changing neutral current and CP- 
violation measurements. In this search, the production pro- 
cesses gg, qg and qq were considered. The signal samples 
were normalized using next-to-leading-order (NLO) cross 
sections determined with Prospino [22]. The chargino life- 
time (t„±) was set to 2 ns, the value for which this analysis 

A] 

has the highest sensitivity. The branching fraction for the 
decay Xi XxK"^ was set to 100%. Samples with differ- 
ent lifetime values for each signal model were derived by 
applying event weights so that the distribution of the proper 
lifetime follows that for a given lifetime value. 



4 Data and event selection 

The analysis was based on pp collision data at ^ = 7 TeV 
recorded from March to July 2011. The corresponding in- 
tegrated luminosity, after the application of beam, detector 
and data quality requirements, was 1.02 fb^'. Events were 
selected at the trigger level by requiring at least one jet with 
a transverse momentum, measured at the electromagnetic 
scale, above 75 GeV, and a missing transverse momentum 
above 55 GeV. 

Jets were reconstructed using the anti-^, algorithm [23] 
with a distance parameter of 0.4. The inputs to the jet re- 
construction algorithm were three-dimensional topological 
calorimeter energy clusters [24]. The measurement of jet 
transverse momentum at the electromagnetic scale (pj'"™) 
underestimates the true momentum due to the nature of the 
non-compensating calorimeters and the dead material. Thus, 
an average correction [25], depending on rj and /Ti^''^*^, was 
applied to obtain the calibrated jet pj. Jets with pj > 20 GeV 
and 1 77 1 < 3.2 were selected. Electron candidates were se- 
lected with "medium" purity cuts, as described in Ref. [26]. 
Furthermore, electrons were required to fulfill the require- 
ments of pT > 10 GeV, |77| < 2.47 and Lar<q.2pT'^ / Pt < 
0.1, where Y.ar<o.2Pt:^'^^ is the sum of pj for all the tracks 

with PT > 1 GeV in a cone of AR = {Arj)^ + {A(j)f < 0.2 
around the electron candidate, excluding the pj of the elec- 
tron candidate itself. Muon candidates were identified by an 
algorithm which combines a track reconstructed in the muon 
spectrometer with a track in the inner detector Furthermore, 
muons were required to have pj > 10 GeV and |7j| < 2.7, 
and to be isolated [27]: the sum of pj of tracks within a 
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cone of AR < 0.2 around the muon candidate (excluding the 
muon candidate itself) was required to be less than 1.8 GeV. 

Following the object reconstruction described above, over- 
laps between jets and leptons were resolved. First, any jet 
candidate lying within a distance of AR < 0.2 of an elec- 
tron was discarded. Any lepton candidates remaining within 
a distance of AR < 0.4 of any surviving jet were then dis- 
carded. 

The calculation of E™"*** was based on the transverse mo- 
menta of jets and lepton candidates, and all clusters in the 
calorimeter that are not associated to such objects [28]. 

In order to suppress non-collision background events, 
additional selection criteria [25] were applied to jets. Sig- 
nal candidate events were required to have no electron or 
muon candidates (lepton veto), E™^^ > 130 GeV and three 
leading (highest /jt) jets with pj > 130 GeV for one jet and 
Pj > 60 GeV for another two jets ("kinematic selection"). 
The trigger selection is fully efficient for signal events satis- 
fying the kinematic selection requirements. 

The search described in this letter was based on the de- 
tection of charginos decaying in the TRT. The average num- 
ber of hits on a track going through the TRT in the central re- 
gion is about 34 and consecutive hits can be observed along 
the track with small radial spacing between adjacent hits. 
This feature provides the capability of substantial discrimi- 
nation between penetrating and decaying charged particles. 
If a chargino decays in the volume of the inner or middle 
TRT modules, multiple hits associated to the chargino track 
are expected in the SCT detector but not in the outer TRT 
subdetector Such a chargino track candidate can be fully 
reconstructed by the ATLAS standard track reconstruction 
algorithm. 

The chargino candidate tracks were required to fulfill the 
following criteria: 

(1) The track should have at least one hit in the innermost 
layer of the pixel detector. 

(2) The track should have at least six hits in the SCT. 

(3) The track should have |iio| < 1.5 mm and |zosin0| < 
1 .5 mm, where do and zo are the transverse and longitu- 
dinal impact parameters. 

(4) There should be no other tracks with px > 0.5 GeV within 
a cone of radius AR = 0.05. 

(5) A candidate track should have pj above 10 GeV and 
have the highest pj among the isolated tracks in the 
event. 

(6) The track should point to the TRT barrel layers and not 
point to the inactive regions around T] = 0. 

(7) The number of hits in the TRT outer module associated 
to the track (N^'^f) should be fewer than five. 

The first four criteria were applied to all tracks in the event in 
order to ensure a well -reconstructed primary track. The sixth 
criterion was based on the extrapolated track position, and 
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Fig. 1 The WHt' distribution for data and signal events (LLOl, T„± = 
1 ns) with the high-px isolated track selection. The selection bound- 
ary is indicated by the arrow. The expectation from SM MC events, 
normalized to the number of observed events, is also shown. When 
charginos decay before reaching the TRT outer module, A'xRx' 
pected to have a value near zero; conversely, SM charged particles 
traversing the TRT typically have Nj^j ~ 15. 

was set to avoid inactive regions of the TRT. This require- 
ment helped to reject fake disappearing tracks and works as 
an effective acceptance cut of [tjI < 0.63. For the seventh 
criterion, Nj^^j was calculated by counting TRT hits lying 
on the extrapolated track. The hits satisfying d < rstmw were 
taken into account, where d is the distance between the hit 
and the track in the transverse plane and rstraw is the radius 
of the straw tube. Hereafter, unless explicitly stated other- 
wise, "high-px isolated track selection" and "disappearing 
track selection" indicate criteria (l)-(6) and (l)-(7), respec- 
tively. Figure 1 shows the A'^^x'^ distributions with the high- 
Pj isolated track selection requirements for data, signal and 
SM MC events. When charginos decay before reaching the 
TRT outer module, Nj'^j is expected to have a value near 
zero; conversely, SM charged particles traversing the TRT 
typically have Nj'^^ ~ 15. The sample of selected tracks 
after requirements (l)-(6) is dominated by through-going 
tracks with Nj'^^'^ ~ 15. Criterion (7) removes the vast ma- 
jority of these tracks: although it reduces the signal effi- 
ciency, it enhances the expected signal to background ratio 
very strongly. These criteria select charginos decaying in the 
region 514 < r < 863 mm effectively. The data reduction is 
summarized in Table 2. After the application of all kinematic 
and track selection criteria, 185 candidate events remained. 

5 Background estimation 

With the selection criteria described above, there are two 
main background sources for high-/9x disappearing tracks: 

- Charged hadrons (mostly charged pions) interacting with 
material in the TRT detector. 
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Table 2 Summary of selection cuts and data reduction. Tlie selection 
efficiencies for each AMSB signal model are also shown. 



Selection 



Data Signal efficiency [%] 







LLOl 


LL02 


LL03 


Trigger selection and non- 


1491012 


90.2 


90.2 


89.3 




collision rejection 


e//J veto 


1390171 


77.1 


75.2 


73.7 


Ef^^^ > 130 GeV 


80971 


67.9 


68.8 


69.4 


Jet pj requirements 


18345 


66.5 


68.1 


68.8 


High-px isolated track 


6042 


40.8 


42.9 


43.5 


Disappearing track 


185 


6.8 


7.5 


7.4 



- Low-/7t charged particles whose pj is badly measured 
due to scattering in the inner detector material. 

The two categories are labelled as "high-px interacting hadron 
track" and "bad track" backgrounds, respectively. Fig. 2 shows 
schematically the origins of disappearing high-/?x tracks. 
According to the MC simulation, high-px interacting hadron 
tracks were responsible for more than 95% of the background 
tracks. Electrons having low pj can be classified as disap- 
pearing tracks due to bremsstrahlung, however, the contri- 
bution of these tracks was negligibly small after the lepton 
veto and the track selection criterion (5). 



, Xi* decaying into Xi'+n* 




high-pj cliarged particle 
interacting with TRT material 



low-pj charged particle scattered 
in materials resulting in badly 
measured track pj 

reconstructed track 
true particle track 



Fig. 2 Origins of disappearing high-px tracks. 

The fraction of events containing these background tracks 
is expected to be ~ 10^^; background estimation based on 
the MC simulation would therefore suffer from large uncer- 
tainties due to the lack of sufficient MC statistics and also 
from the difficulty in simulating the properties of these back- 
ground mechanisms. A fully data-driven background esti- 
mation technique was therefore used to estimate the back- 
ground track Pj spectrum, which used control samples en- 
riched in the two background categories. The main contri- 
bution to the high-px interacting hadron background origi- 
nated from charged hadrons in jets and T hadronic decays. 
In the Pj range above 10 GeV, where inelastic interactions 
dominate, the interaction rate has nearly no px-dependence 
[29] . Therefore, the pj spectrum of interacting hadron tracks 



was obtained from that of non-interacting hadron tracks. By 
adopting the same kinematic selection criteria as those for 
the signal and ensuring penetration through the TRT de- 
tector by requiring Nj'^j > 10, a pure sample of high-y^x 
non-interacting hadron tracks was obtained. The contamina- 
tion from bad tracks and any chargino signal was removed 
by requiring the calorimeter activity associated to the track, 
I.AR<o.i ^t"' / pT^^ to be larger than 0.3, where /jJj:^'^"' is 
the Pj of the track and L4fl<o.i^T"^ the sum of clus- 
ter transverse energies in a cone of AR = 0.1 around the 
track. Simulation studies indicated that the pj spectrum of 
bad tracks depends little on the production process. A sam- 
ple with an enhanced bad track contribution was therefore 
obtained with the same track quality requirements as for the 
chargino track, but requiring /i™"*"* < 100 GeV. The E™'**** re- 
quirement makes this sample orthogonal to the signal search 
sample. In addition, the number of pixel hits associated to 
the track was required to be zero, and L4ff<o.i ^t"V Pj^'^^ < 
0.3 in order to reject possible contributions from high-/9x 
interacting hadron tracks and to enhance the purity of bad 
tracks. The requirement on the number of pixel hits had neg- 
ligible impact on the shape of the reconstructed pj spec- 
trum. The purity of bad tracks was close to 100% after these 
requirements. 

An ansatz functional form j'^^'^i,",-) was fitted to the pj 
spectrum of the control sample of the high- pj non-interacting 
hadron tracks, where x = p^f^'^^ and a, (/ = 0, 1 , 2) are fit pa- 
rameters. Fig. 3(a) shows the track pj distribution and the 
shape derived from a maximum likelihood fit. Alternative fit 
functions gave shapes that agreed with each other and with 
the original form within the fit uncertainties. The choice of 
functional form in this analysis was based on the values. 

Bad tracks could have anomalously high values of pj 
and become a significant background. Therefore, for the bad 
track background shape, a flat term representing the high-px 
tail was added to give an estimate in the region of interest. 

The resulting functional form was J^ll^^i°^_^) +^3, where bt 
{i = 0, 1,2,3) are fit parameters. The shape of the bad track 
background is shown in Fig. 3(b). 



6 Signal extraction and constraints on the AMSB 
chargino 

In order to evaluate how well the observed data agree with a 
given signal model, a statistical test was performed based on 
a maximum likelihood. The likelihood function for the sam- 
ple of observed events (nobs), using the track pj, is defined 
as: 

Mswf^s +«b{(l -/bad)i^had + /bad^bad} ... 
"b + MsHs 

where jj.^, nf^'^, nj, and /bad are the signal strength, the ex- 
pected number of signal events for a given model, the num- 
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10 20 50 100 200 500 1000 10 20 50 100 200 500 1000 

track [GeV] track [GeV] 



(a) High-pT hadron track sample (b) Bad track sample 

Fig. 3 The pj distributions of high-px hadron track (a) and bad track (b) background control samples. The data and the fitted model are shown by 
the solid circles and the line, respectively. The significance of the data-model difference on a bin-by-bin basis is also shown at the bottom of each 
figure. 



ber of background events and the fraction of bad tracks in 
the background, respectively. The parameters jU,, «b and /bad 
were left free in the fit. The probability density functions 
of signal, interacting hadron track and bad track, -S^had 
and ^bad, are shown in Fig. 4. The full shape of the dis- 
tributions for pj > 10 GeV was fitted with the two back- 
ground contributions, and a signal contribution was also in- 
cluded in the fit for pj > 50 GeV. A small signal contribu- 
tion below Pj = 50 GeV was neglected. The effects of sys- 
tematic uncertainties were incorporated via constraint terms 
on nuisance parameters. The overall normalisation of the 
signal and the parameters describing the background track 
Pj shapes were set as nuisance parameters; they were treated 
with a normal distribution and multivariate normal distri- 
butions with covariance matrices obtained by the fit of the 
background control samples, respectively. 

A total uncertainty of ±25% was found for the signal 
normalisation; the main contribution comes from the uncer- 
tainties in the theoretical cross section from the renormali- 
sation and factorisation scales (±18%) and the parton distri- 
bution functions (±9%). The jet energy scale [25], the track 
reconstruction efficiency [30] and the integrated luminos- 
ity [31,32] could alter the signal yield; their contributions 
were estimated to be ±9%, ±2% and ±3.7%, respectively. 
The systematic uncertainties due to pile-up were evaluated 
by examining the stability of the signal acceptance and the 
Pj spectra of background tracks as a function of the number 
of pp interactions. Both data and signal MC were used for 



signal: LL01 , T()cp = 1 ns 
Hadron track background 
Bad track background 

\^=7TeV 1 




500 1000 
track [GeV] 

Fig. 4 Probability densities of the signal (LLOl, T^± = 1 ns) and back- 
ground components, shown as a function of track pj. In the signal case, 
only the region pj > 50 GeV is shown. 



this purpose, and the resulting uncertainties were found to 
be negligible. 

Fig. 5 shows the best-fit shape of the "signal + back- 
ground" model for the sample signal point LLOl with T^± = 
1 ns («f P = 4.2). The fit resulted in «b = 185 ± 14 and 
the best fit values of jj.^ and /bad were zero; upper limits 
of lis < 0.15 and /bad < 4.0 x 10"^ ^gre set at 68% CL. 
The p-value for the consistency of the observed data with 
the background-only hypothesis was calculated to be 0.5, 
showing that the observed track pj spectrum was in agree- 
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ment with the background expectation. The result also indi- 
cated that interacting hadron tracks were the dominant back- 
ground, consistent with MC predictions. 
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Fig. 6 Model-independent upper limit.s on the cross section (c) times 
acceptance (A) for a non-SM physics process containing an isolated, 
disappearing track with pj > Pj as a function of Pj. The observed and 
expected bounds at 95% CL are shown. 



Fig. 5 The pj distribution of candidate tracks with the best-fit shape 
of the "signal -I- background" model. The signal point of LLOl and 
T^± = 1 ns are used, but the best-fit signal contribution was found to 
be zero. 

The expected background and observed events in the re- 
gion Pj > 50 GeV were 13 ± 1 and 5, respectively; this back- 
ground estimate was derived from the background-only fit 
in the region 10 < px < 50 GeV. Model-independent upper 
limits were set on the cross section times acceptance for non- 
SM processes with the final state satisfying the kinematic 
and track selection criteria. Fig. 6 shows 95% CL upper lim- 
its on the cross section times acceptance for candidate tracks 
with Pj > Pj as a function of pj. The 95% CL upper limit 
on the cross section for a given model was set by the point 
where the CL of the signal + background hypothesis based 
on the profile likelihood ratio [33] and the CLs method [34] 
falls below 5% when scanning the CL along various values 
of /is. Fig. 7 shows the observed limit on the signal cross 
section at 95% CL as a function of Tx;± for the signal model 
LLOl. A limit on the chargino lifetime was also set: < 
0.2 or > 4 ns for a chargino with a mass of 90 GeV. 
Moreover, a constraint on the chargino mass and lifetime 
was set by the scan of the observed cross section limits for 
the benchmark models, as shown in Fig. 8. In the frame- 
work of minimal AMSB with mj, /2 < 32 TeV, mo < 1 .5 TeV, 
tanj3 = 5 and jJ. > 0, a chargino with m^± < 92 GeV and 
0.5 < T„± < 2 ns was excluded at 95% CL. 



7 Conclusion 




mAMSB { LLOl ; m ^ =32TeV, .5TeV, tart5-5, n>0 ) 
Observed 95% CL limit ■ ■ 

Expected 95% CL limit 

Expected { +1o ) " ^ 

Expected ( ±2o ) 

LLOl = 

ATLAS 

^=7TeV, |Ldt=1.02fb ' _ 
10'^ 1 10 10^ 



Fig. 7 The observed and expected 95% CL upper limits on the signal 
cross section as a function of chargino lifetime for m„± = 90.2 GeV. 
The band and the dotted line indicate the range in which the limit is 
expected to lie due to the fluctuations in the expected background. 




> 

O 



95 



94 



93 



92 



91^ 



90 



(mAMSB: m <32TeV, mQ<t.5TeV, tanli-5, ji>0 ) _ 

ATLAS 

\^=7TeV, |Ldt = 1.02fb' Expected 95% C 



Observed 95% CL limit 
, CL limit 




The results of a search for long-lived charginos in pp colli- 
sions with the ATLAS detector using 1 .02 fb^^ of data were 
presented in the context of AMSB scenarios. The analysis 



Fig. 8 The constraint on the chargino mass and lifetime in a minimal 
AMSB model with 1113/2 < 32 TeV, mo < 1 .5 TeV, tan j3 = 5 and > 0. 
The observed and expected bounds at 95% CL are shown. 
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used a signature of high-pj isolated tracks with few asso- 
ciated hits in the outer part of the ATLAS tracking system. 
The pj spectrum of observed candidate tracks was found 
to be consistent with the expectation from SM background 
processes. Constraints on the AMSB chargino mass and Hfe- 
time were set; a chargino having m^± < 92 GeV and 0.5 < 
T^± < 2 ns was excluded at 95% CL. 

Xi 
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V.A. Gapienko'^^, A. Gaponenko'^, F. Garberson'^^, M. Garcia-Sciveres^'*, C. Garci'a'^^, J.E. Garcia Navarro*^^, 
R.W. Gardner^**, N. Garelli^^ H. Garitaonandia'O^ V. Garonne^*^, J. Garvey'^, C. Gatti'^^ G. Gaudioll'^^ O. Gaumer^^ 

B. Gauri"*!, L. Gauthier^^^ I.E. Gavrilenko'^^^ q Gay^^^, G. Gaycken^", J-C. Gayde^**, E.N. Gazis*^, P Ge^^d^ 

C. N.P Geei29, D.A.A. Geerts^O^ Ch. Geich-GimbeP, K. Gellerstedt^'*^^ '''^'', C. Gemlne5''^ A. Gemmell^^ 
M.H. Genest^^ S. Gentile'^^2a,i32b^ George^"*, S. George''^, P Gerlach'^^, A. Gershon'^^ C. Geweniger''^^ 

H. Ghazlane'^5'', N. Ghodbane^^ B. Giacobbe''*^ S. Giagu'^2a,i32b^ y Giakoumopoulou^ V. Giangiobbe'^ F Gianotti^'^, 

B. Gibbard24, A. Gibson'^^ S.M. Gibson^^ E.M. Gilbert'i^ V. Gilewsky'^', D. Gillberg^^ A.R. Gillmani^^, 

D. M. Gingrich^-^, J. Ginzburg'^s^ Giokaris^ M.P Giordanii^^c^ ^ Giordano i''2a.i02b^ Giorgi'^ P Giovannini''^ 
PF Giraud'3^ D. Giugni'*'^^ M. Giunta'^^ P Giusti'''^ B.K. Gjelsteni'^ L.K. Gladilin'^^ C. Glasman*^", J. Glatzer^^ 
A. Glazov'^', K.W. Glitza'^^ G.E. Glonti'^^ J. Godfrey''*^^ J. Godlewski^'', M. Goebel'^', T. Gopfert'^^ C. Goeringer^\ 

C. Gossling42, T. Gottfert'*'', S. Goldfai-b**\ T. Golling'^^ S.N. Golovnia'^s, A. Gomes' 24--', l.S. Gomez Fajardo^', 
R. Gon9alo^^, J. Goncalves Pinto Firmino Da Costa'*', L. Gonella^", A. Gonidec^^, S. Gonzalez'^^, S. Gonzalez de la 
Hoz'^^, G. Gonzalez Parra", M.E. Gonzalez Silva^'', S. Gonzalez-Sevilla"'', J.J. Goodson"'^ E. Goossens^'^, 

PA. Gorbounov''^ H.A. Gordon^^, I. Gorelov"'^ G. Gorfine'", B. Gorini^^ E. Gorini^2a,72b^ ^ Gorisek^'', E. Gornicki^^ 

S.A. Gorokhov'28, V.N. Goryachev'^^ B. Gosdzik"', M. Gosselink'^^ M.I. Gostkin''^ I. Gough Eschrich"'^ 

M. Gouighri'^5^ D. Goujdami'-^^^ M.P Goulette'*'^, A.G. Goussiou'^^ C. Goy'*, S. Gozpinar^^, I. Grabowska-Bold", 

P Grafstrom^'', K-J. Grahn"', F Grancagnolo^^a^ § Grancagnolo'^ V. Grassi''*^ V. Gratchev'^', N. Grau-''*, H.M. Gray^^, 

J.A. Gray"'^ E. Graziani'^''^ O.G. Grebenyuk'^', T. Greenshaw^^ Z.D. Greenwood^^ ', K. Gregersen^^ I.M. Gregor"', 

P Grenier"'^ J. Griffiths'^^ N. Grigalashvili^^ A.A. Grillo'", S. Grinstein", Y.V. Grishkevich'^^, J.-F Grivaz"^ 

M. Groh^^, E. Gross'^^^ j Grosse-Knetter^'', J. Groth-Jensen'^^^ ^ Grybel"", V.J. Guarino^ D. Guest'^*', C. Guicheney^^ 

A. Guida^2a.72b^ s Guindon^"^ ^ Guler**^ ", J. Gunther'^s, B. Guo'^**, J. Guo^", A. Gupta^", Y. Gusakov^^ 

V.N. Gushchin'28, A. Gutierrez'^^ P Gutierrez'", N. Guttman'^^ O. Gutzwiller'^^ C. Guyot'^*', C. Gwenlan"^ 

C.B. Gwilliam", A. Haas'^^, S. Haas^^, C. Haber'", R. Hackenburg^^, H.K. Hadavand^'', D.R. Hadley'^, P Haefner^'^, 

F Hahn^^ S. Haider^*^, Z. Hajduk^^ H. Hakobyan'^^, D. Hall"^ J. Haller^^, K. Hamacher'''^ P Hamal"^ M. Hamer^^, 

A. Hamilton ''^^b, S. Hamilton'", H. Han^^a^ ^ Han^^^, K. Hanagaki"^ K. Hanawa'^", M. Hance''*, C. Handel**', 

P Hanke5^^ J.R. Hansen^^, J.B. Hansen^^ J.D. Hansen^^ PH. Hansen^^, P Hansson"'^ K. Hara'^", G.A. Hare'", 

T. Harenberg'^^ S. Harkusha'"', D. Harper^^, R.D. Harrington''^ O.M. Harris'^^ K. Harrison'^, J. Hartert''^ F Hartjes"'^ 

T. Haruyama''^ A. Harvey5^ S. Hasegawa"", Y. Hasegawa'"", S. Hassani'^^ M. Hatch^'', D. Hauff*^ S. Haug>^ 

M. Hauschild^'', R. Hauser^^ M. Havranek^'', B.M. Hawes"^ CM. Hawkes'^, R.J. Hawkings^'^, D. Hawkins "'^ 

T. Hayakawa*'^, T. Hayashii*^", D. Hayden™, H.S. Hayward", S.J. Haywood'^^, E. Hazen^', M. He^^d^ g j Head'^, 

V. Hedberg^'*, L. Heelan^ S. Heim**^ B. Heinemann'*, S. Heisterkamp^^ L. Helary", C. Heller'^^ M. Heller^^ 

S. Hellman'46^ i46b^ £, Hellmich^o, C. Helsens", R.C.W. Henderson^', M. Henke58^ A. Henrichs^"^ 

A.M. Henriques Correia^^, S. Henrot-Versille"^, F. Henry-Couannier^^, C. Hensel^"', T. HenB'^^, CM. Hernandez^, 

Y. Hernandez Jimenez'^^, R. Herrberg'^, A.D. Hershenhorn'^^, G. Herten^^, R. Hertenberger^^, L. Hervas^^, 

N.P Hessey"'^ E. Higon-Rodriguez'*'^, D. Hill^ *, J.C Hill^^ N. Hill^, K.H. Hiller"", S. Hillert^'', S.J. Hillier'^ 

1. Hinchliffe'4, E. Hines'^o, M. Hirose"*', F Hirsch^^, D. Hirschbuehl'", J. Hobbs'"**, N. Hod'^^ M.C Hodgkinson'^^ 
P Hodgson'^*^, A. Hoecker^*^, M.R. Hoeferkamp"'^ J. Hoffman^**, D. Hoffmann**^ M. Hohlfeld**', M. Holder''*', 

S.O. Holmgren''*^^ T. Holy'^^ J.L. Holzbauer**^ Y. Homma^^, T.M. Hong'^", L. Hooft van Huysduynen'"**, 
T. Horazdovsky'", C. Horn"'^ S. Horner''^ J-Y. Hostachy^^ S. Hou'^', M.A. Houlden^^ A. Hoummada'3^^ 
J. Howarth**2^ D.F Howell"^ I. Hristova '5, J. Hrivnac"^ I. Hruska'^^, T. Hryn'ova", PJ. Hsu**', S.-C. Hsu'", 
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G.S. Huangiii, Z. Hubacek^^v^ p Hubaut'*^ F. Huegging^", T.B. Huffmanii**, E.W. Hughes^^, G. Hughes^^ 

R.E. Hughes-Jones^^, M. Huhtinen^^, P. Hurst^^, M. Hurwitz'"*, U. Husemann'*', N. Huseynov^^ ", J. Huston^^, J. Huth^^, 

G. lacobucci^^, G. lakovidis^, M. Ibbotson^^, I. Ibragimov''*', R. Ichimiya^^, L. Iconomidou-Fayard''^, J. Idarraga^'^, 
R lengo^o^a^ o. Igonkinai^^ Y. Ikegami^^, M. Ikeno^^, Y. Ilchenko^^ D. Iliadisi^^^ ^ Ilici^^ D. Imbault^^ M. Imori^^S, 
T. Ince^o, J. Inigo-Golfin^^ R loannou^ M. Iodicel3'^^ A. Irles Quiles'^\ C. Isaksson'*'^ A. Ishikawa*'^, M. Ishino^^ 

R. Ishmukhametov^'^, C. Issever''^ S. Istinl*^^ A.V. Ivashin^^s^ ^V'. Iwanski3^ H. Iwasaki*'^ J.M. Izen^", V. Izzo'^^a^ 

B. Jackson^^O, J.N. Jackson", R Jacksoni'^^ M.R. JaekeP, V. Jain", K. Jakobs'^^ S. Jakobsen^^ J. Jakubek'^^, 

D. K. Jana"^ E. Jankowski^^^, E. Jansen'^, H. Jansen^^, A. Jantsch^^, M. Janus^", G. Jarlskog^^, L. Jeanty^^, K. Jelen^^, 
I. Jen-La Plante^", R Jenni^*^, A. Jeremie^, R Jez^^ S. Jezequel'^, M.K. Jhal'^^ H. Ji'", W. Ji**^ J. Jia^^s^ y. Jiang^^b^ 

M. Jimenez Belenguer"^', G. Jin^^'', S. Jin^^", O. Jinnouchi'^^, M.D. Joergensen^^, D. Joffe^^, E.G. Johansen'^, 

M. Johanseni46a,i46b^ £ Johansson'^e^^ R Johansson^^^ S. Johnert'^i, K.A. Johns^ K. Jon-And'^e-^web^ q jones*^^^ 

R.W.L. Jones^i, T.W. Jones^\ T.J. Jones", O. Jonsson^^, C. Joram^^ RM. Jorge'24a^ j. Joseph^"*, T. Jovin'^b, X. Ju^", 

C. A. Jung'*^^ Y Juranek^^S^ p Jussel^^^ ^ J^g^g Rozas", V.V. Kabachenko'^**, S. Kabana'*', M. Kaci^^'', A. Kaczmarska^^ 
R Kadlecik^^ M. Kado'^^ H. Kagan"''^, M. Kagan^^ S. Kaiser'*'^, E. Kajomovitz'^^^ S. Kalinin'", L.V. Kalinovskaya'^^ 
S. Kama^*^, N. Kanaya'^s, M. Kaneda^^ T. Kanno'^^, v.A. Kantserov'^^ J. Kanzaki^^ B. Kaplan'^^ A. Kapliy^", 

J. Kaplon^^ D. Kar^^, M. Kara gounis^", M. Karagoz"**, M. Karnevskiy^', K. Karr^, V. Kartvelishvili^', 
A.N. Karyukhini28, L. Kashif'", G. Kasieczka^**'', R.D. Kass^o^ A. Kastanas'^, M. Kataoka^, Y. Kataoka'^^, 

E. Katsoufis*^, J. Katzy"*!, V. Kaushik^, K. Kawagoe*'^ T. Kawamotoi-'*^ G. Kawamura**', M.S. Kayl'^^ v.A. Kazanin'"^, 
M.Y Kazarinov'^^ J.R. Keates*^^ R. Keeler'^^ R. Kehoe^^ M. Keil^"*, G.D. Kekelidze'^^ J. Kennedy****, C.J. Kenney''^^ 
M. Kenyon^^ O. Kepka'^s^ Kerschen^^, B.R Kersevan^"*, S. Kersten'^^ K. Kessoku'^^ J. Keung'^^ F. Khalil-zada'", 

H. Khandanyan'^^ A. Khanov^i^, D. Kharchenko'^^ A. Khodinov'^^ A.G. Kholodenko'^s, A. Khomich5**^ T.J. Khoo^^ 
G. Khoriauli^o, A. Khoroshilov'", N. Khovanskiy'^^ V. Khovanskiy'*^ E. Khramov^^ J. Khubua^''', H. Kim^'^^^-^'^^^ , 
M.S. Kim^ RC. Kim'^S^ § jj Kim'^'', N. Kimura'^', O. Kind'^ B.T. King", M. King^\ R.S.B. King'l^ J. Kirk'^'', 
L.E. Kirsch22, A.E. Kiryunin'*'*, T. Kishimoto'^^ D. Kisielewska^^, T. Kittelmann^", A.M. Kiver^^^, E. Kladiva'^^b^ 

J. Klaiber-Lodewigs42, M. Klein", U. Klein", K. Kleinknecht**', M. Klemetti**^ A. Klier^", A. Klimentov^^, 

R. Klingenbei-g42, E.B. Klinkby^^ T Klioutchnikova^^, RF Kloki"*"*, S. Klous"'^, E.-E. Kluge5**^ T. Kluge", R Kluit'^^ 

S. Kluth'*^ N.S. Knecht^^^ E. Kneringer^^^ j Knobloch^'', E.B.FG. Knoops**^ A. Knue^"*, B.R. Ko^^, T. Kobayashi^^^ 

M. Kohef\ M. Kociani'*^ R Kodys'^e, K. Koneke^^, A.C. Konig'^^, s. Koenig^', L. Kopke^', F Koetsveldi'*'*, 

R Koevesarki^", T Koffas^^ E. Koffeman^^^ F Kohn^^, Z. Kohout'^^, T. Kohriki'^^ T Koi'43, T. Kokott^", 

G. M. Kolachev'O^ H. Kolanoski'^ V. Kolesnikov^^ I. Koletsou^'''\ J. Koll^^ D. Kollar^^, M. Kollefrath'^^ S.D. Kolya^^ 
A. A. Komar'^4^ y. Komorii^s, T. Kondo*'^ T Kono'*^ '', A.I. Kononov'*^ R. Konoplichi N. Konstantinidis", 

A. Kootz'", S. Koperny", S.V. Kopikov'^^, K. Korcyl^^ K. Kordas'^^, V. Koreshev'^s, A. Korn^'^ A. Korol^"^, 

I. Korolkov^i, E.V. Korolkova^^^ V.A. Korotkov^^s^ q Kortner'*'*, S. Kortner'*'*, V.V. Kostyukhin^o, M.J. Kotamaki^^, 
S. Kotov^^, VM. Kotov''^, A. Kotwal"*"^, C. Kourkoumelis^, V. Kouskoura^^"*, A. Koutsman'^^", R. Kowalewski'*'^, 
T.Z. Kowalski^\ W. Kozanecki^^^ A.S. Kozhin'^s, V. Kral'^^, v.A. Kramarenko'^^, G. Kramberger^^ M.W. Krasny", 
A. Krasznahorkay'"^, J. Kraus^^, J.K. Kraus^'', A. Kreisel'^^, F. Krejci'^^^ j Kretzschmar^^, N. Krieger^^, P. Krieger'^^, 
K. Kroeninger^^, H. Kroha^'', J. Krolli^O, J. Kroseberg^", J. KTStic'^^ U. Kruchonak'^^ H. Kruger^", T Kruker^^ 

N. Krumnack^^, Z.V Krumshteyn^^ A. Kruth^o, T. Kubota**^, S. Kuehn^^, A. Kugel^^^ T. Kuhl^', D. Kuhn^% 

V. Kukhtin'^^ Y. Kulchitsky'^", S. Kuleshov^^'', C. Kummer'*^ M. Kuna", N. Kundu^'^ J. Kunkle'^o, A. Kupco'^s, 

H. Kurashige*^^, M. Kurata'^^, YA. Kurochkin'^'', V. Kus^^^, M. Kuze'", J. Kvita'^^^ R. Kwee'^ A. La Rosa'*'^, 

L. La Rotonda^''^'^^'', L. Labarga**", J. Labbe^, S. Lablak"5^ C. Lacasta'*'\ F Lacava'^2a,i32b^ ^ Lacker'^ D. Lacour", 
VR. Lacuesta'^^, E. Ladygin^^, R. Lafaye"*, B. Laforge^^, T. Lagouri^", S. Lai'***, E. Laisne^^, M. Lamanna^^, 
C.L. Lampen'', W. Lampl^, E. Lancon'-'e^ y. Landgraf*^ M.RJ. Landon^^ H. Landsman'^^^ j l. Lane^^^ q Lange'*\ 
A.J. Lankfordi", F Lanni^^, K. Lantzschi", S. Laplace^^ C. Lapoire^", J.F Laporte"'^, T. Lari^''% A.V. Larionov ™, 
A. Earner' C. Lasseur^^, M. Lassnig^^, P. Laurelli'*^, W. Lavrijsen''*, P. Laycock^^, A.B. Lazarev^^, O. Le Dortz^^, 
E. Le Guirriec^^ C. Le Maner'^^ E. Le Menedeu"'', C. Lebel'*^ T. LeCompte^, F. Ledroit-Guillon^^ H. Lee"'^ 
J.S.H. Lee'"', S.C. Lee'^', L. Lee'^^ M. Lefebvre'*''^, M. Legendre'^*^, A. Leger'*'', B.C. LeGeyt'^o, F Legger'*^ 

C. Leggett''', M. Lehmacher^", G. Lehmann Miotto^'*, X. Lei*', M.A.L. Leite^^d, R. Leitner'^^, D. Lellouch'", 

M. Leltchouk^^^ g Lemmer^'', V. Lendermann58^ K.J.C. Leney"*^'', T. Lenz'^^ G. Lenzen'", B. Lenzi^^, K. Leonhardt''^ 
S. Leontsinis^, C. Leroy^^, J-R. Lessard'^^, J. Lesser'''^^, C.G. Lester^^, A. Leung Fook Cheong'^^, J. Leveque'', 

D. Levin**^, L.J. Levinson'^% M.S. Levitski'^^, A. Lewis"^ G.H. Lewis"'^ A.M. Leyko^^, M. Leyton'^ B. Li^^ 
H. Li'" ^ S. Li^^b,.^ X. Li**^ Z. Liang"^'', H. Liao^l B. Liberti'33^ R Lichard^^ M. Lichtnecker'***, K. Lie'^^ 
W. Liebig'^ R. Lifshitz'52^ J.N. Lilley'^ C. Limbach^", A. Limosani**^, M. Limper^^ S.C. Lin'^' ", F Linde'^^ 
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J.T. Linnemann^^, E. Lipeles'^o, L. Lipinsky'^^, A. Lipniacka'^, T.M. Liss'^^, D. Lissauer^"*, A. Lister"*^, A.M. Litke'^^, 
C. Liu2^ D. Liu^^i^ n Lj^87^ J B lj^sv^ Liu^^^, S. Liu^, Y. Liu^^^, M. Livanll'^^•ll'^^ S.S.A. Livermoreii^ A. Lleres^^ 
J. Llorente Merino^", S.L. Lloyd^^, E. Lobodzinska"*', P. Loch'', W.S. Lockman^^^, T. Loddenkoetter^", RK. Loebinger^^^ 
A. Loginov"'', C.W. Loh'^^ T. Lohse'^, K. Lohwasser^^ M. Lokajicek'^s, j. Loken V.P. Lombardo^ R.E. Long''\ 
L. Lopes'24a,fc^ jQ L^pg^ Mateos", J. Lorenz''^ M. Losada'''^^ p Loscutoff^^^ p Sjgj.2o'32a,i32b^ Losty'^''^ 
X. Lou^o, A. Lounis"^ K.F. Loureiro"'^, J. Love^i, P.A. Love^i, A.J. Lowe^^^''', F. Lu^-\ H.J. Lubattii^**, C. Luci'^^aasib^ 

A. Lucotte^^ A. Ludwig'*^ D. Ludwig'*', I. Ludwig'*^ J. Ludwig'*^ R Luehring*'', G. Luijckx'°^ D. Lumb'*^ 

L. Luminarii32a^ E. Lund^i^, B. Lund- Jensen 1^7, B. Lundberg™, J. Lundbergi46a.i46b j Lundquist^^ M. Lungwitz^', 

G. Lutz^^ D. Lynn^"*, J. Lys'^, E. Lytken™, H. Ma^^, L.L. Ma'", J.A. Macana Goia^^ G. Maccarrone*^ A. Macchiolo^^ 

B. Macek'"^, J. Machado Miguens^^^a^ r. Mackeprang^^^ r j Madaras'^^ ^^p Mader'*^ R. Maenner^**^ T. Maeno^^, 

R Mattig"^ S. Mattig'*', L. Magnoni^^ E. Magradze^^^ y. Mahalalell5^ K. Mahboubi'***, G. Mahouti^ C. Maiani'32aa32b^ 

C. Maidantchik23^ A. Maioi24a.^'^ s. Majewski^^, Y. Makida*'*', N. Makovec'i^ P Mal'^^ Pa. Malecki^^**, P Malecki3^ 
V.R Maleevi2i, R Malek^^^ U. Mallik", D. Malon^, C. Malone'^S, S. Maltezos^ V. Malyshev'''^ S. Malyukov^'^, 

R. Mameghani^^, J. Mamuzic'^'', A. Manabe''^, L. Mandelli^^^ I. Mandic^"*, R. Mandrysch'^, J. Maneira'^'*'', 

P.S. Mangeard**^, I.D. Manjavidze^^, A. Mann^"*, P.M. Manning*^^, A. Manousakis-Katsikakis^, B. Mansoulie'^^, 

A. Manz'^'^, A. Mapelli^^ L. Mapelli^^ L. March J.R Marchand^^ R Marchesei^^a.nsb^ q Marchiori^^ 

M. Marcisovsky'2^, A. Marin^' *, CP. Marino'''^, R. Ma^roquim2^^ R. Marshall^^, Z. Marshall^^, RK. Martens'^^, 

S. Marti-Garcia'^^, A.J. Martin'^^, B. Martin^'', B. Martin^^ RR Martin^'", J.P Martin'^^ Ph. Martin^\ T.A. Martin'^, 

V.J. Martin'^^, B. Martin dit Latour"*^, S. Martin-Haugh'"*^, M. Martinez'^ V. Martinez Outschoorn", A.C. Martyniuk'^^, 

M. Marx^2, R. Marzano'^^", A. Marzin'^', L. Masetti^^ T. Mashimo'^^, R. Mashinistov^'*, J. Masik^^, 

A. L. Maslennikov'"^, I. Massa'^''-'^'', G. Massaro"*^, N. Massol"^, P. Mastrandrea'^^^''^^'', A. Mastroberardino^^''■^^^ 

T. Masubuchi'^^, M. Mathes^", P. Matricon''^, H. Matsumoto'^^, H. Matsunaga'^^, T. Matsushita''^, C. Mattravers'^^-'^^, 

J.M. Maugain^**, J. Maurer^^ S.J. Maxfield^^ D.A. Maximov'"^'^, E.N. May^ A. Mayne'^"^, R. Mazini'^\ M. Mazur^", 

M. Mazzanti^'''\ E. Mazzonii22a.i22b^ § p ^^^87^ ^ McCai-ni'^s^ R.L. McCarthy^^^, T.G. McCarthy^^ 

N.A. McCubbin'29, K.W. McRarlane^^ J.A. Mcfaydeni^**, H. McGlone^^ G. MchedHdze^i'', R.A. McLaren^^ 

T. Mclaughlan^^, S.J. McMahon'^^, R.A. McPhersoni'''^J', A. Meade^^^ j Mechnich"'^ M. Mechtel'^^ M. Medinnis^i, 

R. Meera-Lebbai'^', T. Meguro"'', R. Mehdiyev''^ S. Mehlhase^^ A. Mehta^^ K. Meier5^^ B. Meirose™, 

C. Melachrinos^o, B.R. Mellado Garcial^^ L. Mendoza Navas'''^, z. Mengi^i '", A. Mengarellii'^^ i'^'', S. Menke'^^ 

C. Menot29, R. Meoni'', K.M. Mercurio^^, P Mermod'^'^, L. Merolai02a,i02b^ q Meroni**'^^ RS. Merritt^", A. Messina^^ 

J. Metcalfel''^ A.S. Mete''^, C. Meyer*^', C. Meyer^"*, J-P Meyer^^^ J. Meyer'^^^ j Meyer^^, T.C. Meyer^^ W.T. Meyer'''*, 
J. Miao^^d^ s Michal^^ L. Micu25'\ R.P Middletoni^^, p Miele^'', S. Migas", L. Mijovic'*!, G. Mikenberg'^^^ 
M. Mikestikova'25, M. Mikuz^"*, D.W. Miller^", R.J. Miller'*^ W.J. Mills'^^ C. Mills", A. Milov^^^^ 

D. A. Milsteadi4''a.i46b^ Milstein'^^^ A.A. Minaenko'^s, M. Minano Moya'''^, LA. MinashviU''^ A.I. Mincer'^^ 

B. Mindur", M. Mineev''^, Y. Ming'^\ L.M. Mir", G. MirabelU^^^a^ l Miralles Verge", A. Misiejuk^*^, J. Mitrevski'", 
G.Y Mitrofanovi28, V.A. Mitsou^'^^, S. Mitsui''^ PS. Miyagawa^^g^ Miyazaki''^, J.U. Mjornmark^^ T. Moai'*'"'-'46b^ 
P Mockettl3^ S. Moed", V. Moeller^^ K. Monig^i, N. Moser^", S. Mohapatra'^^, w. Mohr'*^ S. Mohrdieck-Mock'^^ 
A.M. Moisseev^28,*^ ^ Moles- Vails "'^, J. Molina-Perez^'*, J. Monk^^, R. Monnier^^ S. Montesano^^'''^'*'', R MonticelH™, 
S. Monzani^'^" ''*'', R.W. Moore^, G.R Moorhead^'', C. Mora Herrera'*'*, A. Moraes", N. Morange^^e^ j Morel^^^ 

G. Morello^''^'^'^'', D. Moreno*^', M. Moreno Llacer^''^ P Morettini5''^ M. Morii^^ J. Morin^^ A.K. Morley^^ 

G. Mornacchi^'', S.V. Morozov'^'', J.D. Morris", L. Morvaji^i, H.G. Moser'^'^, M. Mosidze^^'', J. Mossio*^, R. Mount^^^^ 

E. Mountricha*^'", S.V. Mouraviev'*^, E.J.W. Moyse**"^, M. Mudrinic^^b^ p ]v[ueller5^^ J. Mueller^^s^ Mueller^", 
T.A. Muller'^^ T. Mueller**^ D. Muenstermann^'^, A. Muir"'^ Y. Munwes'5-\ W.J. Murray'29^ j Mussche'''^ 

E. Mustoi''2a,i02b^ ^ Q Myagkov'28^ j Nadal", K. Nagai^'^O^ Nagano''^, Y. Nagasaka*^", A.M. Nairz^**, Y. Nakahama^^, 
K. Nakamura'^^, T. Nakamura'^^, I. Nakano"", G. Nanava^", A. Napier'^^ M. Nash^'^''', N.R. Nation2\ T. Nattermann^", 
T. Naumann'^i, G. Navarro^''^, H.A. Neal*^^ E. Nebot**^, PYu. Nechaeva''^, A. Negri "'^^'"'^'', G. Negri^^ S. Nektarijevic^^ 
A. Nelson^'^^ S. Nelsoni43, T.K. Nelson''^^ s. Nemeceki25, R Nemethyl''^ A.A. Nepomuceno^^^ M. Nessi^'*'"', 
M.S. Neubauer"'^ A. Neusiedl^', R.M. Neves"'^ P Nevski^^, PR. Newman'^, V. Nguyen Thi Hong"'', R.B. Nickerson"^ 
R. Nicolaidou'^^, L. Nicolas'^^, B. Nicquevert^^, R. Niedercorn"^, J. Nielsen'-'^, T. Niinikoski^^, N. Nikiforou^'*, 
A. Nikiforoyi^ V. Nikolaenko^^s, K. Nikolaev''5, 1. Nikolic-Audit^^ K. Nikolics^^, K. Nikolopoulos^^, H. Nilsen^^ 
P. Nilsson^, Y. Ninomiya A. Nisati'^^^, T. Nishiyama^^, R. Nisius^^, L. Nodulman^, M. Nomachi"^, I. Nomidis'^^, 
M. Nordberg29, B. Nordkvisti'*'"''i'*6b^ pj^^ Norton>29^ Novakova'26^ Nozaki'^'', L. Nozka'", I.M. Nugent^^Qa^ 

A.-E. Nuncio-Quiroz^", G. Nunes Hanninger^^, T. Nunnemann^^, E. Nurse^^, T. Nyman^^, B.J. O'Brien'*^, 

S.W. O'Nealei^'*, D.C. O'Neill'*^ y. O'Shea^^, RG. Oakham^**'^', H. Oberlack^'*, J. Ocariz^^ A. Ochi'^\ S. Oda^^s^ 
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S. Odaka''*', J. Odier^^ H. Ogren^', A. Oh**2, S.H. Oh^^, C.C. Ohm'46a,i46b^ j Ohshimai"!, H. Ohshitai'**', T. Ohsugi^'^, 
S. Okada''^ H. Okawa'^^ Y. Okumuraio\ T. Okuyamai^^, A. Olariu^s^ M. Olcese50^ A.G. Olchevski''^ M. 01iveirai24a,A^ 
D. Oliveira Damazio^'*, E. Oliver Garcia'^^ D. Olivito^^o^ ^ Olszewski^^ J. Olszowska^^ C. Omachi''^, A. Onofre'^^a,^^ 
P.U.E. Onyisi^", C.J. Oraml5'^^ M.J. Oreglia^", Y. OTen^^\ D. Orestanoi34a,i34b^ j Orlov'"^, C. Oropeza Barrera^^, 
R.S. Orr'5^ B. Osculati^"''-^'''', R. Ospanov'^o^ Osuna", G. Otero y Garzon^^ J.R Ottersbach"'^ M. Ouchrif'-^^'', 

F. Ould-Saada"^, A. Ouraou^^^, Q. Ouyang^^a^ jy^ Qwen'^^^ § Owen'^'^, V.E. Ozcan''^'\ N. Ozturk^, A. Pacheco Pages", 

C. Padilla Aranda", S. Pagan Griso^'*, E. Paganis'^'', R Paige^^, R Pais^"*, K. Pajchel"^, G. Palacino'^'"', CP Paleari^, 
S. Palestini^'*, D. Pallin^^ A. Palmai24a^ j p Palmer'^ YB. Pan'^^ E. Panagiotopoulou'^, B. Panes^''\ N. Panikashvili^^, 
S. Panitkin^'*, D. Pantea^^''', M. Panuskova'^^, V. Paolone'^'', A. Papadelis'"^^^, Th.D. Papadopoulou^, A. Paramonov^, 
W. Park24 M.A. Parker^^ R Parodi^o^' SOb^ j.a. Parsons^^, U. Parzefall'^^ E. Pasqualucci'^^a^ ^ Passeril3'^^ 

R Pastorei34a,i34b^ pj. pastore^^ G. Pasztor 49"', s. Pataraia^", N. Patel^^o, J.R. Pater^^^ S. Patricellii''2'%i02b^ j Pauly^**, 
M. Pecsyi'^'^% M.I. Pedraza Morales'^^ S.V. Peleganchuk'"^, H. Peng^^b^ ^ Pengo^'^, A. Penson^"*, J. Penwell*'', 
M. Perantoni^^a, K. Perez^'^ "", T. Perez Cavalcanti'^', E. Perez Codina", M.T. Perez Garci'a-Estaii'^^, V. Perez Reale^^^ 
L. Perini^^'''^'^'', H. Pernegger^"*, R. Perrino^2^ P Perrodo'*, S. Persembe^^ A. Perus'^^ V.D. Peshekhonov^^ 

B. A. Petersen^'^, J. Petersen^'^, T.C. Petersen^^ E. Petif*, A. Petridis'^-*, c. Petridou'^"*, E. Petrolo'^^a^ p Petrucci'^'*^-'^'^'', 

D. Petschull^i, M. Pettenii42, R. Pezoa^''', A. Phan^^ PW. Phillipsi29, G. Piacquadio^^ E. Piccaro^^ M. Piccinini''*^-!'^'', 
S.M. Piec^i, R. Piegaia^^, D.T. Pignottii"'', J.E. Pilcher^", A.D. Pilkington'*^^ J. Pinai^^a,*, m. Pinamontii^4a,i64e^ 

A. Pinderii^ J.L. Pinfold^, J. Ping^^^c^ g Pintoi^^a '', q. Pirotte^*^, C. Pizio**'*^ **'^'', R. Placakyte^', M. Plamondon'^'*, 

M.-A. Pleier24, A.V. Pleskach'^**, A. Poblaguev^^, S. Poddar^^^ R Podlyski^^ L. Poggioli"^ T. Poghosyan^^*, M. Pohl'*'^, 

R Polci^^ G. Poleselloll'^^ A. Policicchio^^^-^^^, A. Polini'''^ J. Poll^^ V. Polychronakos^^, D.M. Pomaredei^^ 

D. Pomeroy^^, K. Pommes'^, L. Pontecorvo'^2^ B.G. Pope^^, G.A. Popeneciu^^", D.S. Popovic'^'', A. Poppleton^^, 

X. Portell Bueso^^ C. Posch^^, G.E. Pospelov'^^ S. Pospisil'^^, i.N. Potrap'^'^, C.J. Potter'^^, c.T. Potter"'*, G. Poulard^'^, 

J. Poveda"^ R. Prabhu^^ P Pralavorio^^ A. Pranko"^, S. Prasad^^, R. Pravahan^, S. Prell^'*, K. Pretzl'^, L. Pribyl^'^, 

D. Price*'', J. Price^-\ L.E. Priced M.J. Price^'', D. Prieur'^^, M. Primavera^^a^ Prokofiev"'^ R Prokoshin^"', 

S. Protopopescu^^, J. Proudfoot^, X. Prudent*^, H. Przysiezniak'*, S. Psoroulas^**, E. Ptacek""*^, E. Pueschel^'*, J. Purdham^^, 

M. Purohit^^'J-, R Puzo"^ Y. Pylypchenko*'^ J. Qian**\ Z. Qian^^ Z. Qin^', A. Quadt^^^ p.R. Quarrie'^, W.B. Quayle'", 

R Quinonez3l^ M. Raasi"'*, y. Radescu^^'', B. Radics^", T. Radorl^^ R Ragusa**'^^'**'^'', G. Rahal"^ A.M. Rahimi"'^ 

D. Rahm24, S. Rajagopalan^^, M. Rammensee'^^ M. Rammes^'*', M. Ramstedt"^*"'''''*^'', A.S. Randle-Conde^'', 

K. Randrianarivony2^ PN. Ratoff^', R Rauscher'^^ M. Raymond^^, A.L. Read''^ D.M. Rebuzzi"'^^ "'*'', A. Redelbach"^, 

G. Redlinger^"*, R. Reece'^", K. Reeves'*'^, A. Reichold'"'', E. Reinherz-Aronis'^^, A. Reinsch"'*, I. Reisinger"*^, 

D. Reljic'2\ C. Rembser^*^, Z.L. Ren'^^ A. Renaud"^ P Renkel^''^, M. Rescigno'^^a^ 5 Resconi**'^% B. Resende'^^, 
P Reznicek'^^ R. Rezvani'^^ A. Richards^^, R. Richter'^'^, E. Richter-Was"* "^, M. Rider\ M. Rijpstra"^^ 

M. Rijssenbeek^^S, A. Rimoldi"'^^ "'^'', L. Rinaldil9^ R.R. Rios^*^, I. Riu", G. Rivoltella^^^-^'^'', R Rizatdinova"2, 

E. Rizvi^^, S.H. Robertson^^ ', A. Robichaud-Veronneau"**, D. Robinson''', J.E.M. Robinson", M. Robinson""*, 
A. Robson5^ J.G. Rocha de Lima^°'', C. Roda'22a.i22b^ £, j^^^j^ Santos^*^, S. Rodier^'^, D. Rodriguez'^^^ 

Y. Rodriguez Garcia^^^ A. Roe^^, S. Roe^^ O. R0hne"^, V. Rojo', S. RoUi'*^', A. Romaniouk'^^, M. Romano '^^' i'^'', 

V.M. Romanov^^ G. Romeo^^ L. Roos^^ E. Ros'^^, S. Rosati'^^a^ Rosbach'*'^, A. Rose'^^, M. Rose^^ 

G.A. Rosenbaum'^**, E.I. Rosenberg^"*, PL. Rosendahl'^ O. Rosenthal L. Rosselef**^, V. Rossetti", E. Rossi*32a,i32b^ 

L.R Rossi5'^% M. Rotaru^Sa, I. Roth'^^^ j Rothberg*^^ D. Rousseau"^ C.R. Royon*^'', A. Rozanov^^ Y. Rozen'^^^ 

X. Ruan"5 "', I. Rubinskiy^^, B. Ruckert'^^ N. Ruckstuhl^o^ V.I. Rud*^^, C. Rudolph'*^ G. Rudolph^^ R Ruhr^, 

R. Ruggieri*^"*^' A. Ruiz-Martinez^'*, V. Rumiantsev^''*, L. Rumyantsev^^, K. Runge'*^, O. Runolfsson^", Z. Rurikova"*^, 

N.A. Rusakovich^^ D.R. Rust^', J.P Rutherfoord^, C. Ruwiedel"*, P Ruzicka'^s, y.R Ryabov'^i, V. Ryadovikov'^^, 

R Ryan^^ M. Rybar^^e, G. Rybkin"^ N.C. Ryder"^ S. Rzaeva'", A.R Saavedra'^", I. Sadeh^^^ H.R-W. Sadrozinski*", 

R. Sadykov*'^ R Safai Tehrani'^^a^ ^^ Sakamoto'^^ G. Salamanna^^ A. Salamon*33^ M. Saleem"', D. Salihagic'*'*, 

A. Salnikov''*^ J. Salt'*'^, B.M. Salvachua Rerrando^ D. Salvatore^^*'^'^^'', R Salvatore''*'^, A. Salvucci'"'*, A. Salzburger^**, 

D. Sampsonidisi54, B.H. Samset"\ A. Sanchezi''2aao2b^ Sandaker^^ H.G. Sander^', M.P Sanders'^**, M. Sandhoff'", 

T. Sandoval^^, C. Sandoval '^^^ r. Sandstroem'*'^, S. Sandvoss'^^ D.PC. Sankey*29^ ^ Sansoni'*^, C. Santamarina Rios^^ 

C. Santoni^^ R. Santonico'^-^^'i^^'', H. Santos'24a, j.g. Saraivai24a, x. Sarangi'", E. Sarkisyan-Grinbaum^, R Sarrii22a,i22b^ 
G. Sartisohn'^^ O. Sasaki''*', T. Sasaki*'*', N. Sasao*'^ I. Satsounkevitch^*', G. Sauvage"*, E. Sauvan"*, J.B. Sauvan"^ 

P Savard'^**-'', V. Savinov'^^, D.O. Savu^*^, L. Sawyer^^'', D.H. Saxon^^ L.P Says3^ C. Sbarra''^^ A. Sbrizzi'^^-'^'', 

O. Scallon'^^ D.A. Scannicchio'*'^ M. Scarcella'^", J. Schaarschmidt"^ P Schacht'^'^, U. Schafer**^ S. Schaepe^", 

S. Schaetzel^^'', A.C. Schaffer"^ D. Schaile'*^ R.D. Schamberger^^^ A.G. Schamov'"^, V. Scharf5^^ V.A. Schegelsky'^i, 

D. Scheirich^\ M. Schernaui*'^ M.I. Scherzer^^, C. Schiavi^o^ ^Ob, J. Schieck'^^ M. Schioppa^*'^-^*^'', S. Schlenker^'', 
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J.L. Schlereth^ E. Schmidt'*^ K. Schmieden^", C. Schmitt^^ S. Schmitt^^'', M. Schmitz^", A. Schoning^^'', M. Schott^'', 

D. Schouten'5'^^ J. Schovancova'^^, M. Schram^^ C. Schroeder^^ N. Schroer^^^ S. Schuh^'^, G. Schuler^*^, J. Schultes"^ 

H. -C. Schultz-Coulon5'*^ H. Schulz'^ J.W. Schumacher^o, M. Schumacher'*^ B.A. Schumm'", Ph. Schune^^'', 

C. Schwanenberger^^, A. Schwartzman''*^, Ph. Schwemling^^, R. Schwienhorst*^, R. Schwierz"*^, J. Schwindling'^^, 
T. Schwindt^o, M. Schwoerer"*, W.G. Scott'^^, j. Searcy"*, G. Sedov*', E. Sedykh'^i^ g Segura", S.C. Seidel'°^ 
A. Seiden'^^ R Seifert^^, J.M. Seixas23^ G. Sekhniaidzeio^a^ D.M. SeHverstov'^i, B. Sellden'^ea^ q Sellers", 

M. Semani44b, N. Semprini-Cesarii''^'i^'', C. Serfon'*^ L. Serin^i^ R. Seuster^^ H. Severiniii\ M.E. Sevior^*^, A. Sfyrla^^ 

E. Shabalina^^.a^/^ ^ shamimii*, L.Y. Shan^^a^ j shank^i, Q.T. Shao^*', M. Shapiro**^ pg shatalov^^ L. Shaver^ 
K. Shawi'"*^ i*'4c^ D. Shermani™, P Sherwood^^, A. Shibatal''^ H. Shichii"', S. Shimizu^^, M. Shimojima'OO, T. Shin^^ 
M. Shiyakova*'^ A. Shmeleva'^*^ j shochet^^, D. Short' l^ S. Shrestha^*^ ^ Shupe*', R Sicho'^s, A. Sidoti'32a^ 

A. Siebel'^^ E Siegert4^ Dj. Sijacki'^^ Q. Silbert'", J. Silva'^^a.^-^ y. Silver'53, D. Silverstein'''^ S.B. Silverstein''^6^ 
V. Simak'27, Q. Simard'^^, Lj. Simic'^-i, S. Simion"^ B. Simmons^^, M. Simonyan^^ P Sinervo'^^ N.B. Sinev'"*, 

V. Sipica'4i, G. Siragusa"*^ ^ Sircar^*, A.N. Sisakyan*'^ S.Yu. Sivoklokov'^^ J. SjoHn'4''^'i46b^ Sjursenl^ 

L.A. Skinnari"*, H.P Skottowe^^ K. Skovpen"'^ P Skubic"\ N. Skvorodnev^^, M. Slater'^ T. Slavicek'", K. Sliwa"^\ 

J. Sloper^'^, V. Smakhtin'^2^ § yu. Smirnov'^^, L.N. Smirnova'^^, O. Smirnova^'^, B.C. Smith^^, D. Smith''^^ K.M. Smith^^ 

M. Smizanska^', K. Smolek'^v^ Snesarev'^'*, S.W. Snow^', J. Snow'", J. Snuverink"'^ S. Snyder^*, M. Soares'24a^ 

R. Sobie'^^'^', J. Sodomka'27, a. Sofferl5^ C.A. Solans'^^, M. Solar^^^, j. Solc'^^, E. Soldatov'^^ U. Soldevila'^^, 

E. SolfaroH Camillocci'32a,i32b^ Solodkov'^^, Q.V. Solovyanov'^s, J. Sondericker^*, N. Soni^, V. Sopko'^^, 

B. Sopkoi27, M. Sosebee\ R. Soualahi^4a,i64c^ ^ Soukharev^o^ S. Spagnolo^2a,72b^ p Spano^^ R. Spighi''^^ G. Spigo^^, 
R Spilai32a,i32b^ R Spiwoks^'^, M. Spousta'^e^ j Spreitzer'^s, B. Spurlock\ R.D. St. Denis^^ T. Stahl^^i, J. Stahlman^^o, 
R. Stamen5^^ E. Stanecka^^ R.W. Stanek^ C. Stanescu*3'*^ S. Stapnes"^, E.A. Starchenko'^s^ j stark^^ P Staroba'^^, 
R Starovoitov'^', A. Staude'^^ P Stavina"^'^^ G. Stavropoulos'^, G. Steele^^ P Steinbach'*^ P Steinberg^^, I. Stekl'", 

B. Stelzer''*^ H.J. Stelzer*^^ O. Stelzer-Chilton'^'''", H. Stenzel^^ S. Stern'^^ K. Stevenson", G.A. Stewart2^ 

J.A. StilHngs^", M.C. Stockton^*^, K. Stoerig'***, G. Stoicea^^^ S. Stonjek^*^, P Strachota'^^, A.R. StradHng^, 

A. Straessner4^ J. Strandberg'^^, s. Strandberg'^ea.web ^ strandUe"^, M. Strang'"'^, E. Strauss^^^ M. Strauss'", 

P. Strizenec''^'*'', R. Strohmer'^'*, D.M. Strom"'*, J.A. Strong^^'*, R. Stroynowski^''^, J. Strube'^^, B. Stugu'^ I. Stumer^* *, 

J. Stupak'^s, p Sturm'", N.A. Styles'", D.A. Soh'^''', D. Sui43, HS. Subramania^, A. Succurro", Y. Sugaya"*', 

T. Sugimoto"", C. Suhr"'^ K. Suita'^^ M. Suk'^^ V.V. SuHn'*", S. Sultansoy^d, T. Sumida'^^ X. Sun-'^^ J.E. Sundermann^**, 

K. SuruUzi39, s. Sushkov", G. Susinno^^a^eb^ jyj r Sutton''*'^, Y. Suzuki''^ Y. Suzuki*'^, M. Svatos'", Yu.M. Sviridoyi^s, 

S. Swedishl^^ I. Sykoral'^4^ T. Sykora^^s, B. Szeless^^, J. Sanchez'^^, D. Tai^^ K. Tackmann^^, A. Taffard^*'^, 

R. Tafirout'S^^ N. Taiblum"^ Y. Takahashii"', H. Takai^^, R. Takashima'^'^, H. Takeda*'^, T. Takeshita''^'', M. Talby**3, 

A. Talyshev'"^'^, M.C. Tamsett^^, J. Tanaka'^^ R. Tanaka"^ S. Tanaka^^^ S. Tanaka'^^ Y. Tanaka"^*^, K. Tani^\ 
N. Tannoury^^ G.R Tappern^^, S. Tapprogge^', D. Tardif'^^ S. Tarem*^^^ p Tarrade^^ G.E Tartarelh^'''', R Tas*^^, 

M. Tasevskyi", E. Tassi^^^'-^eb, M. Tatarkhanov^^, Y. Tayalati'^Sd^ c. Taylor", EE. Taylor'^^ G.N. Taylor^^, W. Taylor'^^b, 

M. Teinturier"^, M. Teixeira Dias Castanheira^^, P. Teixeira-Dias^^, K.K. Temming''^^, H. Ten Kate^^, PK. Teng*^^ 

S. Terada^^, K. Terashi^^^ J. Terron^'^, M. Testa'*^, R.J. Teuscher*^^-'', J. Thadome'^^ J. Therhaag^", 

T. Theveneaux-Pelzer^^, M. Thioye'^^, S. Thoma"*^, J.P Thomas'^, E.N. Thompson^^, PD. Thompson'^, 

RD. Thompson*^^ A.S. Thompson^^ E. Thomson'^o, M. Thomson^^, R.P Thun^^, E Tian^^, M.J. Tibbetts''*, T. Tic'^S, 

V.O. Tikhomirov^'*, Y.A. Tikhonov'"^'^, S Timoshenko^^, P. Tipton'^^, E.J. Tique Aires Viegas^^, S. Tisserant^^^ 

B. Toczek", T. Todorov'^, S. Todorova-Nova'^', B. Toggerson'''^ j. Tojo^^, S. Tokar*'^'^^ K. Tokunaga^^, K. Tokushuku''*', 
K. Tollefson^^ M. Tomoto^"', L. Tompkins^"*, K. Toms'''^ G. Tong^^a^ ^ Tonoyan'^ C. Topfel'^ N.D. TopiHn^^ 

I. Torchiani^^, E. Torrence"'*, H. Torres^^, E. Torro Pastor'^^, J. Toth**^'-, R Touchard^^^ D.R. Tovey'^^, T. Trefzger'^'*, 
L. Tremblet^*^, A. Tricoli^^, I.M. Trigger"'^^ S. Trincaz-Duvoid^^ T.N. Trinh^^ M.E Tripiana™, W. Trischuk"^ 

A. Trivedi24'>', B. Trocme^^ C. Troncon^'^^ M. Trottier-McDonald"*^^ Trzebinski^^ A. Trzupek^^ C. Tsarouchas^*^, 
J.C-L. Tseng"**, M. Tsiakiris"'^ PV. Tsiareshka'^^, D. Tsionou'*■"^ G. Tsipolitis'^, V. Tsiskaridze'***, E.G. Tskhadadze^''\ 
I.I. Tsukerman''^ V. Tsulaia^^*, J.-W. Tsung^o, S. Tsuno*'^ D. Tsybychev"*^ A. Tua'^'', A. Tudorache"^ V. Tudorache"^ 
J.M. Tuggle^o, M. Turala3^ D. Turecek'^^, i. Turk Cakir3^ E. Turlay*''^ R. Turra^'*^'^'*'', PM. Tuts^^, A. Tykhonov^'*, 
M. Tylmad''**'^'*'*'''', M. Tyndel^^^, H. Tyrvainen^^ G. Tzanakos^ K. Uchida^", I. Ueda^^s, R. Ueno^^ M. Ugland'^, 
M. Uhlenbrock^o, M. Uhrmacher^^, R Ukegawa'^", G. Unal^**, D.G. Underwood^ A. Undrus^^, G. Unel'", Y. Unno*'^ 

D. Urbaniec^^, G. Usai^ M. Uslenghi"'*'''"'*'', L. Vacavant**^ V. Vacek^^v^ g Vachon^^ S. Vahsen'"*, J. Valenta*", 
R Valentei32a^ s. Valentinetti!'^^ ''*'', S. Valkar'^e, E. Valladolid Gallego'^^, S. Vallecorsa^^^^ J.A. Vails Eerrer*^^, 

H. van der Graaf'"^, E. van der Kraaij'"^, R. Van Der Leeuw'"^, E. van der Poel"*^, D. van der Ster^^ N. van Eldik , 
P. van Gemmeren^, Z. van Kesteren'"^, I. van Vulpen'"^, M. Vanadia^^, W. Vandelli^^, G. Vandoni^^, A. Vaniachine^, 
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P. Vankov^^ F. Vannucci^^, F. Varela Rodriguez^^, R. Vari'^^^, E.W. Varnes^, D. Varouchas'^, A. Vartapetian^, 

K.E. Varvelli^", V.I. Vassilakopoulos^^ F VazeiUe^^ G. Vegni**'^^'^^'', J.J. Veilleti'^ C. Vellidis^ F Velosoi24a^ ^ Veness^^ 

S. Veneziano'^2'', A. Ventura^2a,72b^ j-j Ventura'^^, M. Venturi'*^, N. Venturi^^^, V. Vercesi*'^'', M. Verducci'^^, 

W. Verkerke'^^ j.c. Vermeuleni^^ A. Vest^^^ M.C. VetterU^^z.^/^ i. Vichoui^^ T. Ykkey^^^^-"f , O.E. Vickey Boeriu^^Sb, 

G. H.A. Viehhauser"^ S. Viell''^ M. Villa^''^'''^'', M. Villaplana Perez^'^^ E. Vilucchi'*^ M.G. Vincter^ E. Vinek^'^, 
V.B. Vinogradov^^ M. Virchauxi^*''*, J. Virzii^, Q. Vitells^^^ M. Viti'^i, I. Vivarelli^^ F Vives Vaque^, S. Vlachos'', 
D. Vladoiu''^ M. Vlasak'^^, N. Vlasov^", A. Vogel^", P Vokac^^^, Q. Volpi^^ M. Volpi**^ G. Volpini**'^^ 

H. von der Schmitt^^, J. von Loeben^^, H. von Radziewski'*^, E. von Toerne^'', V. Vorobel^^^, A. P. Vorobiev'^**, 

V. Vorwerk^i, M. Vos'''^ R. Voss^^ T.T. Voss"^ J.H. Vossebeld", N. Vranjesi^a, M. Vranjes Milosavljevic^o^ V. Vrba'^s, 

M. Vreeswyk'^^ T. Vu Anh^', R. Vuillermet^^ I. Vukotic"^ W. Wagner'^^ P Wagner'^O, H. Wahlen^^^ 

J. Wakabayashi"", J. Walbersloh'^^, S. Walch*^^ J. Walder^', R. Walker''**, W. Walkowiak^^^i, R. Wall'^^ P Waller", 

C. Wang44, H. Wang^", H. Wang32b/«, J. Wang'^i, J. Wang^^ J.C. Wang^^s^ ^ Wang^''^ S.M. Wang'^^ A. Warburton**^ 

CP Ward^^, M. Warsinsky'***, R. Wastie^i^ PM. Watkins", A.T. Watson", I.J. Watson^^", M.F Watson'^ G. Watts'^^ 

S. Watts^^ A.T. Waugh'5°, B.M. Waugh^^ J. Weber'*2, M. Weber^^Q^ 5 Weber'^ P Weber^'^, A.R. Weidberg^'^ 

P Weigell'*'', J. Weingarten^"*, C. Weiser^^, H. Wellenstein^^, PS. Wells^^, M. Wen'*^ T. Wenaus^^, S. Wendler^^a, 

Z. Wengi^i ', T. Wengler^^, S. Wenig^'', N. Wermes^", M. Werner^^ P Werner^^, M. Werthi'^^ M. Wessels5**^ 

C. Weydert^^, K. Whalen^^, S.J. Wheeler-Ellis S.P Whitaker^', A. White^, M.J. White**^, S.R. Whitehead^i**, 

D. Whitesoni'^^ D. Whittington'^^ F Wicek"^ D. Wicke'", FJ. Wickens'^^, w. Wiedenmann'", M. Wielers'^f, 

P Wienemann^o, C. Wiglesworth", L.A.M. Wiik-Fuchs^^, PA. Wijeratne", A. Wildaueri'^^ M.A. Wildf*! '', I. Wilhelm^^e^ 

H.G. Wilkens^**, J.Z. Will''^ E. Williams^'^, H.H. WiUiamsi^o, W. Willis^"*, S. Willocq^^, J.A. Wilson^^ M.G. Wilson^^^^ 

A. Wilson^\ I. Wingerter-Seez^, S. Winkelmann'^^ F Winklmeier^'', M. Wittgeni'*^ M.W. Wolter3^ H. Woltersi24a./i^ 

W.C. Wong"**^, G. Wooden**^, B.K. Wosiek^^ J. Wotschack^'^, M.J. Woudstra**^^ Wozniak^^ K. Wraight^^ 

C. Wright^^ M. Wright5^ B. Wrona", S.L. Wu'", X. Wu'*'', Y. Wu^^b,^/,^ g Wulf^'^, R. Wunstorf*^ B.M. Wynne'*^ 

S. Xella^^ M. Xiao'^*', S. Xie4^ Y. Xie32% c. Xu^^""'"', D. Xu™, G. Xu^^\ B. Yabsley'^", S. Yacoob^^^^b, M. Yamada*'^ 

H. Yamaguchi'^^, A. Yamamoto^^, K. Yamamoto^^, S. Yamamoto'^^, T. Yamamura'^^, T. Yamanaka'^^, J. Yamaoka^^, 
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